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1 [Berge] $X$ , $Y$ .
$S$ : $Xarrow Y$ . $u$ : $X\cross Yarrow R$
, 2 . ,
$m(x)= \max_{z\in S(x)}u(x, z)$ , $x\in X$
$m:Xarrow R$ ,
$K(x)=\{y\in S(x):u(x,y)=m(x)\}$ , $x\in X$
$K$ : $Xarrow Y$ .
$K$
, 2
2 $u$ , $K$
Komiya[2] . .
$X$ , $Y$ . $S$ : $Xarrow Y$
. $K$ : $Xarrow Y$ $x\in X$
$K(x)\subset S(x)$ . ,
2 $u$ : $X\cross Yarrow R$ ?
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(i) $x\in X$ $K(x)=\{y\in S(x)$ : $u(x, y)= \max_{z\in S(x)}u(x, z)\}$
.





2 $[$Komiya] $X$ $R^{l}$ , $X$
$R^{m}$ $K$ : $Xarrow R^{m}$
. , $v$ : $X\cross R^{m}arrow[0,1]$ .
(i) $x\in X$ , $K(x)= \{y\in R^{m} :v(x, y)=\max_{z\in R^{m}}v(x, z)\}$
.
(ii) $x\in X$ , $v(x, y)$ $y$ .
, , Fan-Browder
.
2 . Park and Komiya[3]
.
3 [Park and Komiya] $X$ , $Y$
. , $K$ : $Xarrow Y$ $\sigma$- . ,
$v$ : $X\cross Yarrow[0,1]$ .
(i) $x\in X$ , $K(x)= \{y\in Y :v(x, y)=\max_{z\in Y}v(x, z)\}$
.
(ii) $x\in X$ , $v(x, y)$ $y$ .
3 $K$ $\sigma$- . $K$ $\sigma$-
.
$X$ $Y$ $K$ : $Xarrow Y$ $\sigma$-
, $K_{n}$ : $Xarrow Y$ {Kn} 1
.
1. $n$ $K_{n}$ .
39
2. $n$ $x$ $K_{n+1}(x)\subset K_{n}(x)$ .
3. $x$ $K(x)= \bigcap_{n=1}^{\infty}K_{n}(x)$ .
$\sigma$-
, 3 2 . , $\sigma-$
.
Aoyama[1] .
4 [Aoyama] $X$ , $(Y, d, W)$ (K) .
, $K$ : $Xarrow Y$ $\sigma$- . ,
$v$ : $X\cross Yarrow[0,1]$ .
(i) $x\in X$ , $K(x)= \{y\in Y :v(x, y)=\max_{z\in Y}v(x, z)\}$
.
(ii) $x\in X$ , $y$ $v(x, y)$ .
4 (K) .
Takahashi[4]
. $(Y, d)$ , $W$ : $Y\cross Y\cross[0,1]arrow Y$
, $(x, y, \lambda)\in Y\cross Y\cross[0,1]$ $z\in Y$
$d(z, W(x, y, \lambda))\leq\lambda d(z, x)+(1-\lambda)d(z, y)$
, $W$ $(Y, d)$ .
$x$ $y$ $(1-\lambda)$ : $\lambda$ $W(x, y, \lambda)$ ,
. , $W$
$(Y, d)$ $(Y, d, W)$ .
. $(Y, d, W)$
$C$ , $x,$ $y\in C$ $\lambda\in[0,1]$ $W(x, y, \lambda)\in C$
. , $C$
$f$ : $Carrow R$ $\{x\in C:f(x)>\alpha\}$ $\alpha$
. , $(Y, d, W)$ , $x,$ $y,$ $x’,$ $y’\in Y$
$\lambda\in[0,1]$
$d(W(x, y, \lambda), W(x’, y’, \lambda))\leq\lambda d(x, x’)+(1-\lambda)d(y, y’)$
(K) .
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, 3 4 2 , $\sigma$-
$K$ . , $\sigma$-
Yamauchi[5] . .
5 [Yamauchil $X$ , $Y$ .
$K:Xarrow Y$ , Gr$K$ $X\cross Y$ $G_{\delta}$
. , $v$ : $X\cross Yarrow[0,1]$ .
(i) $x\in X$ , $K(x)= \{y\in Y :v(x, y)=\max_{z\in Y}v(x, z)\}$ .
(ii) $x\in X$ , $v(x, y)$ $y$ .
, 5 $K$ Gr$K$ $G_{\delta}$
. , , 5
. 5
, $m(x)= \max_{z\in Y}v(x, z)$ $m$ ,
.
Gr$K=\{(x, y):v(x, y)=m(x)\}$
$=\{(x, y):v(x, y)\geq m(x)\}$
$= \bigcap_{n=1}^{\infty}\{(x, y):v(x, y)>m(x)-\frac{1}{n}\}$
, 1 $m$ , Gr$K$ $G_{\delta}$ .
$\sigma$- [5] .
6 $X$ , $Y$ .
$K:Xarrow Y$ , Gr$K$ $X\cross Y$ $G_{\delta}$ .
, $K$ $\sigma$- .
[1] K. Aoyama, “Inverse of the Berge maximum theorem in convex metric spaces,”
Sci. Math. Jpn. 58(2003), 541-546.
[2] H. Komiya, “Inverse of the Berge maximum theorem,” Econ. Th. 9(1997), 371-
375.
41
[3] S. Park and H. Komiya, “Another inverse of the Berge maximum theorem,” J.
Nonlinear Convex Anal. 2(2001), 105-109.
[4] W. Takahashi, “A convexity in metric space and nonexpansive mappings”, Kodai
Math. Sem. Rep. 22(1970), 142-149.
[5] T. Yamauchi, “An inverse of the Berge maximum theorem for infinite dimensional
spaces,” J. Nonlinear Convex Anal. 9(2008), 161-167.
42
